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(57)Abstract 

PURPOSE: To provide the small-seized and inexpensive 
noise filter which effective ly suppresses the common 
mode electromagnetic noise in the low frequency band 
and the electromagnetic noise of the high frequency 
band, in the noise filter which suppresses the 
electromagnetic noise of the common mode developed 
across a pair of two lines and the ground. 
CONSTITUTION: A composite common mode choke coil 
1 (1a and 1b) with at least two pairs of wirings wound 
around the magnetic core of one closed magnetic circuit 
and a capacitor 8 on both ends of a pair of wirings of the 
composite common mode choke coil 1 . The noise filter is 
formed by connecting a line/earth capacitor 9 between 
the line and an earth terminal 10 on the input and output 
sides of a composite common mode choke coil 1 and 
line-to-line capacitors 6a and 6b between lines. 
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* NOTICES * 

J PC and r«CSr! are not responsible for any 
danages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The noise filter characterized by coming to connect the compound common mode 
choke coil which gave at least two or more pairs of common mode coils to the closed magnetic 
circuit core which has a high relative permeability property, the capacitor linked to the ends of at 
least one pair of common mode coils of this compound common mode choke coil, the capacitor 
between lines linked to the input side and output side of said compound common mode choke 
coil, and a line and the capacitor between touch-down. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention — electronic equipment — mounting — electromagnetism 

— it is related with the noise filter which controls a noise. 

[0002] 

[Description of the Prior Art] Handicraft or a winding machine was used for the toroidal core in 
the common mode choke coil which forms the conventional noise filter, and the coil of the 
round-head copper wire was carried out. In this conventional kind of noise filter, the common 
mode choke coil and capacitor which wound two coils around the common mode, and resistance 
are connected to the toroidal core of the closed magnetic circuit which has one high relative 
permeability property, and one noise filter is formed. On the other hand, when noise depressor 
effect is needed to the range of a low frequency region, it is necessary to carry out combination 
formation of two or more noise filters of the noise filter incorporating a common mode choke coil 
with the big value of an inductance, and the noise filter which has a high damping property in a 
RF region, and a configuration becomes large with the noise filter which needs a high damping 
property in a low frequency region. On the other hand, in order to give a coil to each of two or 
more toroidal cores and to build two or more common mode choke coils into a circuit, bad, 
materials cost's becoming a large sum and assembly-operation nature also had much manday of 
an assembly, and had become a very expensive noise filter. 
[0003] 

[Problem(s) to be Solved by the Invention] the electromagnetism ranging from [ in order that this 
invention may remove these faults ] the low frequency region to a RF region with sufficient 
productivity with a damping property cheap it is large and small in a low frequency region — it 
aims at providing controlling a noise with the noise filter which has effectiveness. 
[0004] 

[Means for Solving the Problem] The field which the current which flows to the reverse sense at 
said coil makes negates this invention mutually to the magnetic leg to which the opening side of 
U typeface core is made to counter, and two or more pairs of said rectangle core counter the 
rectangle core of the one closed magnetic circuit magnetic substance fitted in and formed in 
combination and a rectangle using the coil of the cylindrical shape which wound rectangular 
copper wire, the so-called electromagnetism in the common mode which flows in the same 
direction on the other hand — to the current by the noise, it considers as the compound 
common mode choke coil in which at least two or more common mode choke coils wound so that 
a high inductance might be produced were formed to one close magnetic circuit. The coil wound 
around the magnetic leg of each rectangle core of two or more common mode coils of said 
compound common mode choke coil is connected to a serial. A capacitor is connected to one 
common mode choke coil at juxtaposition at a choke coil, and a capacitor and a parallel resonant 
circuit are constituted. It is made to act so that it may have a high impedance, and one common 
mode choke coil of another side is made to act in the specific frequency band of a low frequency 
region, so that it may have a high impedance in the rear-spring-supporter noise generating 
frequency band whole region in a frequency region until it produces the self-resonance by the 
stray capacity between coils. Furthermore, a capacitor is connected to pi mold between two 
lines to the aforementioned compound common mode choke coil, moreover, the thing for which a 
capacitor is connected between line-grounds so that a reverse L type filter may be constituted, 
and the circuit of a low pass filter mold is constituted — the specific frequency band of low 
frequency — receiving — a high damping property — having — moreover, the electromagnetism 
to a high frequency region — a noise is controlled and a noise filter cheaply realizable small is 
constituted. It is also possible for it to be reversed and to incorporate before and after 
connection of the capacitor which connects the noise filter of this invention to a compound 
common mode choke coil, moreover, electromagnetism — the frequency band of a noise — 
electromagnetism — the common mode choke coil in every ** of the compound common mode 
choke coil for controlling a noise is used as the common mode choke coil with which inductances 
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differ. Moreover, it is possible by changing the constant of a capacitor for the damping properties 
of a frequency band to differ in arbitration according to a noise generating frequency component. 

[0005] That is, it is the noise filter characterized by this invention coming to connect the 
compound common mode choke coil which gave at least two or more pairs of common mode 
coils to the closed magnetic circuit core which has a high relative permeability property, the 
capacitor linked to the ends of at least one pair of common mode coils of this compound 
common mode choke coil, the capacitor between lines linked to the input side and output side of 
said compound common mode choke coil, and a line and the capacitor between touch-down. 
[0006] 

[Function] Two coils wound around one magnetic leg of two pairs of common mode choke coils 
formed in the rectangle core which the opening side of U typeface core was made to associate, 
and was combined, and the rectangle core are connected to a serial. The capacitor connected to 
one common mode choke coil wound around the magnetic leg which a rectangle core counters 
so that parallel resonance might be produced in juxtaposition in a low frequency region the 
electromagnetism of the low-frequency component which flows to a common mode choke coil in 
a low frequency region — it is made to produce a high impedance to a noise Moreover, a 
capacitor is connected between two lines of the input side of the compound common mode 
choke coil which connected to the serial the coil wound around each magnetic leg which at least 
two or more pairs of common mode chokes formed in the magnetic leg of a rectangle core on 
the other hand counter, and an output side. Moreover, since it has considered as the 
configuration which connected the capacitor with two lines between touch-down, the parallel- 
resonating-frequency region produced by the capacitor connected to one common mode choke 
made into a high impedance to the current which flows on a line at juxtaposition is removed. The 
capacitor connected between the lines of the inductance of a compound common mode choke 
coil, and an input side and an output side, and two lines — respectively — ** — the capacitor 
between the earth side, and the normal mode between two lines — electromagnetism — the 
common mode produced between a noise, and two lines and earth side — electromagnetism — 
the noise filter which controls a noise is constituted. Moreover, since it has not considered as 
the configuration used as the noise filter combining two noise filters with which the attenuation 
frequency regions which combined the capacitor with two common mode choke coils, 
respectively differ, the assembly manday at the time of the number of the capacitors which form 
a noise filter decreasing, and assembling the magnitude of the whole noise filter and components 
also decreases compared with the former, and the big noise filter of a damping property can 
consist of a small and cheap low frequency region and a RF region. 
[0007] 

[Example] One example of the noise filter of this invention is explained using a drawing. 
[0008] One example of the circuit which constitutes the noise filter of this invention in drawing 1 
is shown. It makes [ as shown in drawing 4 (b), the compound common mode choke coil 1 comes 
to include the cartridge coil 5 which coiled about the rectangular wire shown in drawing 4 (a) in 
the core cap 4 with which U typeface core 3 is insulated between coils, and inserts the opening 
side of U typeface core 3 in core insertion hole 4a of the core cap 4, and ] associate two U 
typeface cores 3 and combines in the noise filter of this invention, and it is formed. Cartridge coil 
5a included in the core cap 4 and cartridge coil 5b form one common mode choke coil 1 b of 
others [d / of cartridge coils / cartridge coil 5c and / 5 ] again for one common mode choke coil 
1a of drawing 1 . In this invention, a capacitor 8 is connected to juxtaposition at common mode 
choke coil 1a of the compound common mode choke coil 1, and it is made to produce parallel 
resonance in the specific frequency of low frequency, and is made to be formed in the high 
impedance to the electrical potential difference in the common mode which flows in parallel on 
two lines in said specific frequency region with the inductances L1 and L2 of common mode 
choke coil 1a, and the capacity Cp of a capacitor 8. Moreover, the line and the capacitor 9 
between touch-down between capacitor (CX)6between lines a of the input side of the compound 
common mode choke coil 1 of the high impedance characteristic of the aforementioned low 
frequency region and a compound common mode choke coil and an output side, 6b, and a line 
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and a grounding terminal 10 (CY) constitute the noise filter circuit of pi mold, and the high 
magnitude cf attenuation is obtained in the specific frequency of Sow frequency. Namely, the 
value of an inductance connects a capacitor 8 to the ends of common mode choke coil 1a of L1 
and L2. In a low frequency region, produce parallel resonance with the inductances L1 and L2 of 
a common mode choke coil, and the capacity Cp of a capacitor 8, and a line is made to produce 
a high impedance in a serial. Capacitor between lines (CX) pi mold filter circuit to a normal mode 
noise is formed between 6a and 6b, and pi mold filter circuit is formed to common mode noise 
between a line and the capacitor 9 between touch-down (CY). moreover, another side is 
common — since an impedance is formed to the noise generating band whole region to the 
frequency of self-resonance which L3 and L4 of mode choke coil 1 b have, the magnitude of 
attenuation is obtained in the noise generating band whole region by pi mold filter circuit by the 
capacrtive low impedance of said impedance, capacitor (CX)6between lines a and 6b, and the line 
and the capacitor between touch-down 9 (CY). 

[0009] Since the magnitude of attenuation of this noise filter compounds the magnitude of 
attenuation of said two pi mold filter circuits, it can be used as the cheap and small noise filter 
which has the property which compounded the good magnitude of attenuation in the whole 
region of the high magnitude of attenuation and a common mode choke coil in low frequency, 
moreover — low frequency — high — the magnitude of attenuation — center frequency — and 
— a band — compound — common — the mode — a choke coil — one side — common — the 
mode — a choke coil — one — a — an inductance — a value — L — one — L — two — 
common — the mode — a choke coil — juxtaposition — connecting — a capacitor — ( — CP - 
-) — eight — a component — a value — changing — things — the resonance frequency of a 
low frequency region — arbitration — it can set up . 

[0010] The above forms pi mold filter circuit to a normal mode noise like common mode noise by 
the leakage inductance which the compound common mode choke coil 1 has to a normal mode 
noise, and the capacitors 6a and 6b between lines, although common mode noise is explained. 
[001 1] Drawing 2 shows the face layout when mounting the filter circuit which constitutes the 
noise filter of this invention shown in drawing 1 on a printed circuit board 1 1 . As shown in 
drawing 4 , the compound common mode choke coil 1 compares an opening side so that it may 
become a closed magnetic circuit about two u typeface cores 3, it carries out insertion fitting of 
the U typeface core 3 at core insertion hole 4a of the core cap 4, and assembles and forms the 
cartridge coil 5 of rectangular copper wire in the core cap 4. A noise filter circuit is formed by 
connecting the capacitor 8 for making one common mode choke coil of a compound common 
mode choke coil produce parallel resonance in juxtaposition, the capacitors 6a and 6b between 
lines and a line and the capacitor between touch-down 9, and resistance 7 on a printed circuit 
board 1 1 . In drawing 2 , connection is carried out on a noise filter circuit and a printed circuit 
board also about the external connection terminal 2 and grounding terminal 10 of a noise filter. 
[0012] Drawing 3 shows the damping property over the frequency of the noise filter in one 
example of the noise filter of this invention. 

[0013] Each common mode choke coil 1a which constitutes the compound common mode choke 
coil 1 of drawing 1 in the damping property of the noise filter of drawing 3 , The value of the 
inductance of 1b 1.8mH(s), coil 5of common mode choke coil 1a a, The resistance 7 to which the 
value of 1000PF, and the line and the capacitor between touch-down 9 (CY) is 0.22 micro F, and 
the value of the capacitor (CP) 8 linked to the ends of 5b connected the value of 4700PF and 
the capacitors 6a and 6b between lines for it between lines is discharge resistance for 
discharging the direct current voltage between lines. Moreover, by 50-ohm resistance, 
termination of an input side and the output side was carried out, and the connection terminal of 
the noise filter for measuring a damping property has measured them. In addition, in said 
example, although the value of each common mode choke coil 1a and 1b of the compound 
common mode choke coil 1 is set as the same value by 1 ,8mH(s), the number of turns of the 
cartridge coil of each common mode choke coil may be changed, the value of an inductance may 
be changed, respectively, and the capacity value of the capacitors 6a and 6b between lines and 
the capacity value of a line and the capacitor 9 between touch-down of the ability to choose 
suitably besides said numeric value are natural. 
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[0014] Moreover, although the example using the rectangle core which compared and combined 
the two-piece opening side showed U typeface core in the compound common mode choke coil 
of this invention It is made the compound common mode choke in which at least two or more 
pairs of common mode chokes were formed to the annular closed magnetic circuit core which 
has a high relative permeability property without the usual opening. Naturally it can consider as 
the noise filter which connected to juxtaposition the common mode choke coil and the capacitor 
which produces parallel resonance in low frequency to at least one pair of common mode choke 
coils. 
[0015] 

[Effect of the Invention] electromagnetism [ in / be / there are few components mark which 
constitute a noise filter compared with the former as explained above, and / it is small and / 
cheap and / a low frequency region ] — the noise filter which was excellent in the damping 
property compared with the conventional noise filter to the noise can be offered now. 



[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] Filter circuit drawing showing one example of the noise filter by this invention. 
[Drawing 2] The top view showing one example of substrate mounting of the noise filter by this 
invention. 

[Drawing 3] Property drawing showing the damping property of one example of the noise filter by 
this invention. 

[Drawing 4] The perspective view showing the configuration of the compound common mode 

choke coil which constitutes the noise filter by this invention. For drawing 4 (a), the appearance 

perspective view and drawing 4 (b) which show a cartridge coil are the decomposition 

perspective view of a compound common mode choke coil. 

[Description of Notations] 

1 Compound Common Mode Choke Coil 

1 a f 1 b Common mode choke coil 

2 External Connection Terminal 

3 U Typeface Core 

4 Core Cap 

4a Core insertion hole 

5, 5a, 5b, 5c, 5d Cartridge coil 

6a, 6b Capacitor between lines 

7 Resistance (Discharge Resistance) 

8 Capacitor 

9 Line and Capacitor between Touch-down 

10 Grounding Terminal 

1 1 Printed Circuit Board 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 3] 
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[Translation done.] 
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